Abstract
Background
Crizotinib is an approved tyrosine kinase inhibitor in the treatment of advanced-stage non-small-cell lung cancer (NSCLC) patients with anaplastic lymphoma receptor tyrosine kinase (ALK) rearrangement [1] [2] [3] [4] . Common side effects of crizotinib include digestive toxicity, visual disturbances, and fatigue. Renal dysfunction after crizotinib administration was recently reported, but the physiopathological explanation and the safety in patients with preexisting renal dysfunction are still not clear.
While it is recommended to decrease the dose of crizotinib in presence of renal insufficiency, we report in this article a case of good tolerance to full-dose crizotinib in a heavily pretreated patient with preexisting renal impairment.
Case Presentation
A 44-year-old female and current smoker was diagnosed with a stage IV lung adenocarcinoma and treated with five lines of chemotherapy, including a platinum-based doublet, during a 4-year period of time. While she developed symptomatic tumor progression with deterioration of her performance status (ECOG 2), and renal dysfunction after these five lines of treatment, we discovered that her lung cancer was ALK-rearranged. We therefore proposed a treatment with full-dose crizotinib (250 mg twice a day) despite the renal impairment (creatinine: 2.22 mg/dL; creatinine clearance: 33 mL/min/1.73 m 2 according to the Cockcroft-Gault equation) of unknown origin. Renal biopsy was estimated unsafe and was not performed because the patient had a solitary kidney (a nephrectomy had been performed when she was 18 years old for an unclear reason). In the absence of explanation provided by 24-hour urine analysis, blood tests, and urinary tract imaging, we hypothesized that the renal dysfunction was secondary to anti-inflammatory drugs used for headaches and/or to the nephrotoxicity of anterior chemotherapy agents. Few weeks after the initiation of full-dose crizotinib, she recovered a good general status (ECOG 0) and thoracoabdominal computed tomography confirmed a partial tumor response. We therefore pursued crizotinib at the same dose despite a worsening of the renal function (creatinine: 3.36 mg/dL; creatinine clearance: 22 mL/min/1.73 m 2 ), for which there was no other explanatory condition. During the 15 months under crizotinib, the patient had a good general status, no clinically noticeable side effect, and a stable renal dysfunction, which even improved after the initial worsening and almost returned to the baseline (pre-crizotinib) status (Fig. 1, Fig. 2 ). After 15 months, she experienced tumor progression and her general status quickly declined, leading to death 3 months later.
Discussion
This case shows acceptable renal tolerance to full-dose crizotinib in a patient with a preexisting renal dysfunction of unknown origin. Despite a worsening of the renal function at the beginning of the treatment, we decided to pursue crizotinib without reducing its dose and this did not induce further deterioration.
Recently, few articles reported the renal toxicity of crizotinib [5] [6] [7] . A case of acute renal dysfunction following crizotinib administration was first reported in a patient with stage IV NSCLC and no preexisting renal condition, with improvement after treatment discontinuation and worsening again after treatment rechallenge [6] . Then, a retrospective study evaluated renal function in 38 patients with stage IV NSCLC treated with crizotinib, including four cases with preexisting severe or moderate renal insufficiency (estimated glomerular filtration rate [eGFR] ≤60 mL/min/1.73 m 2 ) [5] . They observed a mean 23.9% decrease in eGFR (p < 0.0001), with most of the decrease occurring within the first 2 weeks of treatment. The relation of crizotinib to renal dysfunction remained significant after adjustment for coexisting conditions such as dehydration, concomitant nephrotoxic drugs, or tumor lysis. After stopping crizotinib, recovery in eGFR occurred within the first weeks and was complete in 56.3%, while partial (84-97% of baseline) in 43.8% of patients. Based on the early onset, minimal cumulative effect, and rapid reversibility of the renal dysfunction, the authors hypothesized that this may be a pharmacological effect and/or an interference with glomerular creatinine secretion rather than a direct nephrotoxic effect. Another case report described the worsening of a chronic kidney disease under crizotinib, once again with very clear correlation with crizotinib withdrawal and rechallenge [7] . Finally, a recent report on two patients treated with crizotinib (one with preexisting renal impairment) showed that crizotinib was associated with both acute and chronic effects on kidney function [8] . Acute effects reflect the decrease in creatinine-based measures of GFR, with non-creatinine-based measures remaining unchanged, while chronic changes reflect a reduction in true GFR. Mechanisms of renal deterioration following crizotinib administration are still not fully understood. In addition to the possible inhibition of the creatinine transporter in the proximal tubule, it has been postulated that the inhibition of MET, which is expressed in normal adult nephron and another target of crizotinib, may contribute to the renal toxicity [5, 7] .
As described in the four articles described above [5] [6] [7] [8] , our patient experienced renal function deterioration soon after crizotinib initiation. However, as opposed to their cases with renal dysfunction, we did not reduce the dose of crizotinib or transiently discontinued it in our patient. Despite this, we did not observe further worsening of the renal impairment.
Conclusion
This case report suggests that full-dose crizotinib may be continued even in patients with severe renal dysfunction and deterioration at treatment initiation, in parallel to careful follow-up of renal function and particular attention to avoid the use of concomitant nephrotoxic drugs.
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